Two alcohol dehydrogenases with different catalytic properties were separated from Rhizopus javanicus, and some of their immunological and molecular properties were compared.
In a previous paper (12), we described multiple forms of Rhizopus alcohol dehydrogenase and separated two enzymatically active fractions, and the main component was characterized as to its physical and chemical properties. The present study compares some immunological, catalytic, and physical properties of the major and minor components.
The strain of Rhizopus javanicus, as well as the preparation of the two alcohol dehydrogenases and other experimental procedures, has been described previously (12) . The major component was designated alcohol dehydrogenase I and the minor component was designated alcohol dehydrogenase IL Their purities were estimated to be 97 and 82%, respectively, from a densitometer tracing of each enzyme after each was subjected to polyacrylamide disc gel electrophoresis (1) and stained for protein with Coomassie brilliant blue.
The specific activity, molecular weight, subunit number, and ratio of the specific rates of acetaldehyde reduction to ethanol oxidation with tris(hydroxymethyl)aminomethane-hydrochloride buffer (0.05 M) at pH 8.5 (13) are summarized in Table 1 . Although the molecular weight estimated by gel filtration and the subunit number estimated by sodium dodecyl sulfate-gel electrophoresis (10) were the same for the two enzymes, the ratios of the specific rates of acetaldehyde reduction to ethanol oxidation were different. This is thought to suggest the different roles of the enzymes in living cells; that is, alcohol dehydrogenase I is a fermentative enzyme which is responsible for ethanol formation and alcohol dehydrogenase H is an oxidative one involved in ethanol metabolism. The difference between the two enzymes was also seen in the relative oxidative reaction rates with several alcohols (Table 2) . Alcohol dehydrogenase I oxidized only straight-chain primary alcohols, with the exception of methanol, whereas alcohol dehydrogenase II showed broader substrate specificity. Nicotinamide adenine dinucleotide phosphate was not required as a cofactor for either enzyme. This phenomenon is consistent with the results obtained in Saccharomyces cerevisiae (7), Lypomyces starkeyi (4), and Neurospora crassa (13). The ratios of specific rates of acetaldehyde reduction to ethanol oxidation reported in this study are lower than that obtained by Zink in N. crassa (13), but are comparable to the results obtained by Ebisuzaki and Barron in brewer's yeast (2) . This relates to the fact that Rhizopus alcohol dehydrogenase reacts with acetaldehyde maximally at pH 6.5 and that the reaction rate at pH 8.5 is approximately 30% that at pH 6.5.
That the estimated molecular weights of the two forms are the same may preclude the possibility that they represent aggregates of the active forms of the enzyme. The results of amino acid analysis are shown in Fig. 1 . The low contents of aromatic amino acids and sulfuric amino acids are significant, and the pattern of amino acid composition is similar for both forms. The relatedness value (SAQ), which was calculated according to the method of Marchalonis and Weltman (6), was 12.7, comparable to that (13.6) obtained by Felder et al. between maize alcohol dehydrogenases 2F and 2S (3). Figure 2 shows two-dimensional immunodiffusion using the method of Ouchterlony (9) . A rabbit antiserum was prepared against purified alcohol dehydrogenase I. The enzyme solution (2 mg/ml) was mixed with an equal volume of Freund complete adjuvant (Difco Laboratories) and injected subcutaneously at 2-week intervals for 6 weeks. Blood was obtained via ear bleeding 10 Alcohol dehydrogenase II is thought to be responsible for the oxidation of ethanol to acetaldehyde and the subsequent oxidation of the resultant reduced nicotinamide adenine dinucleotide in the mitochondria. In this way it may play an efficient, if partial, role in the energy yielding in cells.
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